MATERIAL AND METHODS
Two patients underwent laparoscopic surgery for urachal pathology at our institution.
Case Nº 1: A twenty-five year old male, with previous history of myelomeningocele, surgically treated at 16 years of age, paraplegic, presented with fever and a lower abdominal mass. Patient had a diagnosis of neurogenic bladder in clean intermittent catheterism program. An abdominal ultrasound revealed an infraumbilical cystic mass in continuity with the bladder. The CT-Scan confirmed the presence of a cystic mass with heterogeneous content in continuity with the bladder dome. A complicated urachal cyst was suspected. Laparoscopic abdominal exploration was performed.
Case Nº 2:
A thirty-eight year old male with no past medical history was seen for an incidental cystic lesion of 1.9 cm found on a routine abdominal ultrasound. An abdominal CT-scan revealed a calcified 2 cm nodular image on the bladder dome ( Figure 3 ). The patient requested surgery.
Surgical Technique
The patient is placed in a modified lithotomy position with the legs apart. The surgeon stands on the left side of the patient. An assistant seated in between the patient legs simultaneously performs a cystoscopy. Surgeon simultaneously views both the laparoscopic and endoscopic fields. A three port technique is used. A 10 mm trocar is placed supra-umbilical for the 0° laparoscope and two paraumbilical trocars, 10 mm on the right and a 5 mm on the left are respectively placed ( Figure 1 ). Using the combined cystoscopic and laparoscopic approach, partial cystectomy is performed. The bladder cuff is excised in one piece with the urachus and umbilicus. Surgical margins are controlled with cystoscopy. The bladder is sutured transversally with a continuous intracorporeal polyglactine 3-0 suture.
RESULTS
On the first case, surgery lasted 90 minutes with no bleeding. The mass was extracted in a plastic bag through an umbilical incision (Figure 2) . Histologic analysis revealed a 12x6 cm mass which included bladder wall and an infected urachal cyst. The patient was discharged on post operative day 5 and the urethral catheter was withdrawn on day 7. During the 72 months of follow up no recurrence was evident. FIGURE 1. Three trocar approach. 
INTRODUCTION
The urachus is the embryological remnant of the allantois, which originally communicates with the vertex vesicae (the apex of the bladder) to the umbilicus. During embryonic development the urachus starts to obliterate in the 10 mm embryo, coming to a complete fusion in the 16 mm embryo; in this phase, it separates from the umbilicus and then completely obliterates, shortly after birth, giving rise to the median umbilical ligament (1). Urachal defects are rare with urachal cysts being the most common anomaly occurring in approximately 1/5,000 births. Usually urachal cysts are asymptomatic and manifest themselves only when infected.
The traditional approach for removing urachal remnant and for the treatment of complicated urachal cysts has been open surgery. This intervention is recommended over drainage of the abscess cavity and antibiotic therapy due to the risk of recurrence and the potential for malignant change of the urachal remnant (2,3) . However, open surgery is associated with increased morbidity and longer convalescence. Herein, we report our experience in the laparoscopic management of urachal anomalies.
On the second case, OR time was 75 minutes and the patient was discharged from hospital on post operative day 5 without an indwelling urinary catheter. Final pathological evaluation confirmed the presence of a non-complicated partially calcified urachal cyst (Figure 4 ). There was no recurrence during an 8 month follow-up.
DISCUSSION
The urachus is the embryologic remnant of the allantois and is found among the medial umbilical ligaments which in turn are remnants of the fetal umbilical arteries.
The allantois appears for the first time in the fetus around day 16; as the bladder grows and descends to the pelvis, the distal allantois obliterates. During the fourth and fifth months of gestation the fetus stretches and grows the distance between the vertex vesicae and the navel. The urachus or medial ligament turns into a fibrous cord originating in the vesical apex and extending to the navel, oscillating from 3 to 10 cm in length and from 8 to 10 mm in diameter (1).
The incapacity for obliteration of the urachus is infrequent, but when it appears it is usually in infancy, clinically important anomalies have an incidence of 2 in 300,000 births (4).
Urachal anomalies can be divided into congenital and acquired (5). Congenital anomalies manifest themselves as loss of urine through the navel and cause a persistence of the permeability of the urachus or the bladder's impossibility to descend to the pelvis. The acquired anomalies appear when the urachus closes after birth and reopens later due to pathological factors.
Urachal cysts arise out of desquamation and degeneration of the urachal epithelium. The small connection existing between the urachus and the bladder can clear the way for a bacterial infection which becomes manifest with fever, abdominal pain and may even resemble an acute abdomen, a palpable abdominal mass or a urinary infection (6). The complications of infected urachal cysts include rupture in the peritoneal cavity leading to an inflammatory involvement of the adjacent intestine and necrotizing 609 FIGURE 2. Mass extracted in a plastic bag through the umbilical incision. fasciitis which is a rare complication usually seen in children (7-9).
The presence of an urachal cyst must be always suspected when localized supra-pubic pain is associated with micturition disorders, even with sterile urine. Cases have been reported of patients with infected cysts which were mistakenly diagnosed as acute appendicitis, ovarian torsion or complicated Meckel's diverticulum (10).
The location of the urachus on the inferior abdominal wall makes diagnosis of the cyst easier by means of ultrasound and tomography (11). Computed tomography can ease diagnosis of urachal adenocarcinoma and also show specific characteristics associated with pyourachus (12).
Complicated urachal cysts usually warrant surgical treatment, but initially conservative management can be attempted (5). A 30% of recurrence is seen when complicated urachal cysts are managed conservatively by means of drainage and antibiotic therapy (13). Therefore the treatment of choice is a complete excision of the lesion with a partial cystectomy of the bladder apex.
There have been few reports on laparoscopic excision of urachal abnormalities (2,14-18). (Table I ).
The scarce number of cases published and the absence of perioperative and convalescence data for incisional urachal surgery limit the comparison between the open and laparoscopic approaches. We believe that the outcomes described in this report may help favor the laparoscopic approach over the conventional incisional approach in the management of urachal pathology.
CONCLUSIONS
Clinical diagnosis and treatment of urachal pathology is often delayed due to non specific signs. The use of ultrasound and computed tomography is fundamental so as to obtain a prompt and precise diagnosis. The treatment of choice is the complete excision of the complicated lesion. For this matter laparoscopic surgery assures surgical results comparable to conventional surgery adding the advantages of a minimally invasive approach.
